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RUB}BER' INDUSTRY

GEORG

[IE production of

gynthetic rubbers of
all types in the United
States until 1940 repre-
sented only a modernte
cffort by scveral of the
larger chemical, petroleum,
and rubber companics to
develop possibilities along
their particular lines of re-
search and  development.
Thiokol was introduced
commercially in 1920, but
its production attained only
modent figures, Ncoprene
entered the picture in 10932

-and beeame & vatuable rub-

her specinlty, although pro-
duction before the war
reached only a few thou-

E M. "EBBARD The Davidson Corporation, Baltimore, Md.
S"EPPARD T. POWELL, Professional Building, Baltimore, Md.
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R. E. ROSTENBACIH, Office of Rubber Reserve, \an«lunl.(on. D C.

» P The production of synthetic rubber in (ne United
States is deﬂél’ilm{. hoth before the war and after the war
program was initiated. The principal types of rubber
produced by the industry and methads employed for
‘manufacture are outlined. By-product wastes from the
production of synthetic rubber and fram the manufacture
of the principal matcrials employed in the proceases are
dircussed, and tables arc presented that show the effect
of these wastes on .operating plant eMacnts. The raw
materials necessary for production of synthetic rubber
(butadicne and styrene) are given. Methods adopted
for recovery of partially ar wholly processed materials
from waste waters as well nn treatment facilitien now
installed are described. The denign of treatment facilities
i« touched upon and chemical methods for improviag
plant etflucntx are outlined. - Flow sheetn illustrate the
discharge of liquid wostes into plant seweruge systems,
and the location and character of treatment facilitien
for removing objectionable constituenin from waste
waters,  Pisposal of recovered materials in divcusned., Ex-
penditures are outlined that have been made for waste

installed enpacity, including
705,000 long tons of GR-S,
60,000 long tons of Butyl,
and 40,000 long tons of neo-
prene.  Because of operat-
ing improvements this
program later demonsteated
that more than 1,000,000
tong tons per year of the

three types of rubber could

be produeed.  In all, fifty-
three plants involving
forty-nine industrinl organi-
zations were constructed
for the United States
Government rubber pro-
gram. These include not
only the copolymer units,
styrene plants, and buta-
diene phints utilizing both

aleohol and petroleum for
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‘until ecarly 1940 wns. an.

mand tons annually. Not

all-purpoxe  rubber,  such

as GR-§, considered on a

commercial seale, although

extensive development had been conducted in the field of diene
copolymers follm\m;, initinl German producuon of Buna § in
1935,

On June 25, 1940, the Rcconstruction Finance Corporation
Act was amended to authorize the R.F.C. to creatc corporations
for the purpose of acquiring strategic and critical materinls as
defined by the President. On June 28 of the same year the
President dezignated rubber as a strategic and critical material,
and Rubber Reserve Company was created by the Reconstruction
Finance Corporation, The original purposc of Rubber Reserve

-Company was to buy and accumulate o stock pile of natural

rubber as a safeguard against possible war in the Far East.  The
later activitics of Rubber Reserve, as explained in their reports
(5), have been predominately concerned with the Government's
synthetic rubber program. These activitics have been unique
in comparison with activitics of other government agencies, in
that Rubber Reserve has had the direct responsibility, from the
dat~ of its inception, for the formulation, correlation, and opera-
tion of a program involving a new industry of great magunitude.
March 28, 1941, Rubber Reserve requested four large rubber
companics to submit proposals for the construction of four syn-
thetic rubber plants, cach with n eapacity of 2500 long tons
annually. In May 1941 the plans were revised to 10,000 long
tons per plant, Immediately following the attack on Pearl

- Harhar the program was inerenresd to 400,000 long tons per yoear,

und dfter the {all of Singapore (February 15, 1942) the program
was inerensed in successive stages to o total of 805,000 latyg toux

treatment facflities during the relatively short period fn
which the American aynthetic rubber industry has existed.

GR-1 Buty! for pncumatic and Capolymer of

feedstocks and  butylene
feedstock units, but also
necessary -entalyst, chemi-
cal, and solvent operations.

RURRER TYPES AND PROCESSES

The genceral types of rubber produced in the chemical rubber

_ program are repeated here: «

GR-S Includes all-purpose GR-S Copolymer of butadiene and
typea, such as GR-S-AC, styrene  stabilized  with
GR-?—]O. GR-S Black 1, antioxidants
ete. (§)

isobutyiene

genetal inner tube applica-

tions, coatings, etc.
Neoprene for specinl applica-  Polymer of chloraprene

tions, such as oil and sol-

vent, resiatance, foam

sponge, cte.

and isoprene

GR-M

GR-S is fimt produced as & latex by emulsion copolymerization
of styrene and butadiene with tallow or other steamte oil-base
soaps, and coagulated to erumb by one of a number of coagulating
chemicals.  GR-5-10 varies from GR-3 in that a rosin acid soap
is used as the emulsifving agent during copolymerization.
Other chemicals are added during the capolymerization step to

- provide modification of the molecular structure of the copolymers

and to control the extent of the conversion. Practically «l GR-S
plants opernte on timilar flow sheets, GRS Black 1 includes an
additionnl step wherehy enrbon black slurries nro congulated
sximultancously with a given lntex strenm to preduce nrubber
contrining approximately n third carbon black in the finished
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Figurce 1. Flow Dingeam of Waste Treatment and Disponal for a Synthetic Rubber (GRR-S) Plant

A. Flame teapa ;. Barometric sump 1. Styrone and oll recovered 7. Latex recoverad

K. Regional aepurator . Burning pit 3 Studee u g- :::,ll-bﬂl-ﬂcru:'nl— scrapped or burned
- . . 3. Spent caustic . ilee blowdown

;;‘ i’_"“‘-““""-‘ mro I :ﬁ";' "b':‘l"“"- : 4. Noape,modificr, and antioxldant 10. Cooling tower blowdown
- Latexsump K. Sludge destroyed : 1. Oifs burned :

E. Compartment tank {.. Hay Glters . 5. Tolymer and styreae burned 12. Oil

F. Vacuator M. Tmhoff tank 6. Styrene and latex recovered 13. Dilution water

product. GR-S is shipped in 75-pound paper-sacked bales in
most instamces.

GR-I (Buty]) is produced by the copolymerization of small
amounts of isoprene with isobutylene in the presence of a catalyst
at temperatures below —150° F. and recovered from the sefvent
menstruum as a snow-white crumb.  Fxtremely large quantities
of hydrocarbons and solvents must be recyeled in the process.
The finished product is shipped in 50- and 73-pound cartouns,

GR-M (ncoprene) is produced by the emulsion polymerization
of chloroprene, which is manufactured from acetylene and hiydro-
gen chloride,  Numerous ranges of viscositics of the finished
polymer are available. Shipments are raade in bags of 50-
pound weight in the form of cither rope or sheet.

Styrene, although produced by several different processes, pre-
scnte in general a rather simple and straightforward plant flow
sheet (£). Ethylbenzene, the basie interinediate, is produced
from bhoth alcohol and petrolcum sourees by alkylation of ethyl-
ene directly with benzence in the presence of a catalyst.  Sinee
commnercial production of styrene was substantinl prior to the
war, the problemainherent in this operntion were well understood.

Butadiene is produced from alcohiol and petroleum. The
aperations of the aleoliol-type plants ax they were constructed
were ndmost entirely similar; however, the petroleum-type huta-
diene proeess utilized three basic materialy, including anphthe,
butanes (), and normal butylenes (8).  The process for the

recovery of products varied in that widely different types of sol-
vent recovery systems were employed.  Differences in solvents
used created dissimilar process- and waste-handling problems,

-Table I lists the plants of the government rubber program
according to location rather than type and presents the water
sheds involved in their operations.  In ecrtain locations the com-
bined wastes of the operations present a eross scetion of all the
typical opcrations nccessary for production of a given type of
chemical rubber. Thus, at Louisville, Ky., where the Ohio
River reecives the outfall from the plants, an alcohol butadicne
unit, & carbide plant including facilitics to produce acetylenc and
nitrogen, two GI-S copolymer units, and a ncoprene plant are in
aperation. At Los Angeles, Calif., two copolymer plants, & pe-
troleum butadiene plant, and a styrene unit utilize the Domingucz
Channel as their outfall for industrial wastes,

BY-FRODUCT WASTES FROM SYNTIHETIC RUBDER

A wide variety of organic chemicals are employed in the pro-
duction of intermediate and final products of the synthetic rubber
industry. The chemical characteristics of these compounds are
well known when referred to the reactions that arc essential in
producing the quality of materials needed for production of xu-
perior grades of synthetic rubber.  This knowledge, however,
does not extend to the behavior of many of these compounds in
water coavitonmeut and their cffect upon stream sanitation,
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Generally, hydrocarbons cssential to these proccsscs are only

alightly soluble in water, so that measurements are best expressed

in terms of parts per million. Many of these materials can be
~oxidized by baeterial activity in receiving waters and thus create
an oxygen demand that may result in dcpletxon of the dlssolved
oxygen content of the waters.

Earlier in the program ethyl alcohol was sq)important raw ma-
terial uscd in the production of butadicne, but today the greater
part of butadiene used in the industry is derived from petroleum

products. Butyl rubber and ncoprene are important components -

of synthetic rubber production but are produced in relatively
small quantitics compared to GR-S.

Table II lists raw materinls used in producing GR-S and in
preparing its two principal constituents, butadiene and styrene.
Table III presents recent analytical data on typical GR-S plant
B - liquid wastes. Recent average analytical data on typical buta-
W dicne (petroleum) plant liquid wastes are shown in Table IV and
on atyrene plant liquid wastes in Table V.

PROGRAM FOR SOLUTION OF WASTE. PROBLEM

Since 50 many problems arose from the large scale operation of
thesc new units of Ameriean industry (Table I), it was impossible
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to analyze cach probicm within a rcasonable time and provide
adcequate facilitics for the handling, recovery, treatment, and dis-
posal of liquids, solids, and gases. "Furthermore, in common with
many war-built facilitics, the plants of the rubber program were
constructed with the least possible expenditure in time, labor, and
money. Becausc of the lack of experience with most of the proc-
csses of synthetic rubber manufacture, manjy of the treatment
and disposal problems werc unique and required the attention of
specialized personnel. In some cases it was nceessary to under-
take experimental programs of some magnitude. Many improve-
ments had been carried out in 1943 and 1944 in localitics where
conditions of strenm and atmospheric sanitation were critical.
During 1945 and 1946 the remaining problems connected with
waste disposal were surveyed in detail, improvement programs
initiated, and many individual projects installed. Early in 1945
the following policy r- ogram was promuigated by Rubber
Reserve:

uid and gascous discharges from all plants should be reason-
ably?mc from objcctionable materials which might cause trouble
when these materials arce discharged into water courses or atmos-

phere.
Facilities for the adequate hnndhng, recovery, treatment, and

Table 1,

Plants of the Government Rubber Program

Fixat, Recrvixg Door

TYre or Rateo Caracrtr .
TocaTion ar DPLaxT PLANT QrERATOR® Praxt rer Vear Warter Covnse ar S1TE or WaTer
Naugatuek, Conn,  U. §. Rubber Co. GR-8 30,000 I.T.4  Naugsaturk River Naugatuck River
Modifier 1.800 8.T.¢ Naugstuck River . Naugatuck River
Akron, Ohlo Firestone Tire & Ttubber Cn, GR.S 30,000 L.T. Municipal sewerage & Ohio Little Cuyahoga River &
ana Cuyahoga [liver
Goodyear Syntlietic Rubber Corp.  GR-S 10,000 1T, \lunlclpll sewerage & Jlaley’s  lLittle Cuynhoga River &
Cuyahogn River
Cidvernity of Akron Yaboratory Mumcirul sewerage & Ohio Little Cuyshoga River &
Canal Cuythoga River

Achtabula, Ohio Natianal Carbide Corp. Caleinm earbide

Toledn, Uliio Sun Oil Co, Nutadiene
Kobuta, Pa. Koppera Co.4 Rutadiene
. . Styrene
Institute, W, Va. U\, 8. Ruhber Co. Glt-s .
. Carbide & Carbon Chem. Carp.d Tutadiene 3
4 SI{rrne 25 b
Louisville, Ky, . I° Goodrich Citem. Co./ Gt.s 40,000 1..T.
. Natl. Syrthetie Rubber Curp. GRS 30,000 L..T
Carbide & Cathan Chem. Corp ¢ utadiene €0,000 &, T
National Carbide Corp.¢ Acetylene 1,500,000 cu.
ft./ day
Nitrogen 160,000 cu
. / day
Du Pont Co. GR-M 60,000 1.
Memphis, Tenn. Q. 0. Chem. Co.b Furfural
Baton Wouge, La. Copalymer Carp, GR-S
Standard Oil Co. of N. 1.4 Buty!
Butadiene

Firestone Tire & Ruliber Co,
Clitics Service letining Co.
¥Fi nre-mnc Tire & Rubber Co.

3-8
Butadiene
N

W R-8

Lake Charles, La.
Port Neches, Tex.

B. I'. Gaodricl Chem. Cn. GR-S .
Neches Hutane I'roducte Ca. Butadiene 100,000 S.1'.
Baytown, Tex, General Tire & ltubber Co. Gn.s 20,000 L.T.
Humble (’i! & Nefining Co. Buty] 30.000 L.T.
' i Butadiene 40.000 5.T
Texan City, Tex. Moasanto Chen, Ca.¢ Styrene 50.000 8. T
Velasca, Tex. Daw Chem, Co.i Styrene 50,000 8. T
Houston, Tex. Goaodycar Synthetic Rubber Corp. { ] 60,000 1..T.
Sinclnir Nubher Inc, Rutadiene 30,000 S.T
Borger, Tex. L. F, Goadrich Chem. Co. GR-§ 45000 1..T
Plillips Petroleum Co. Butadiene 60,000 8. T
Los Angeles, Cnlif. Goodyear Synthetic Rubher Carp.k GR-8 60,000 1. T
7 U.S. Rubber Ca. GR-S 30,000 I..T
Shell Chemiecal Curp. TNutadiene 55,000 &.T
Dow Chem. Co. Styrene 25.000 8.T.
Southern Calif. Gur Co. Rutadiene 30,000 8.T.
El Segundo, Calif. -Standnrd Oil Cy, of Calif. Butadiene 18,000 8.T.

* I'lants not includ Ilumble Oil & Refining Co., Inxteride, Tex., dismantled:
fining Co., Corpua Ch Tex., dinmantled; ['remier Uil Retining Co

Corpua Chrinti, f'ex., lec-d-(urk omrnuonn under contract.

4 [netnnd-by. ¢ I’'rivntc operation as of Oct. 15, 1046.

Field Brook
Diteh and Otter Creek

Ohio River

Ohio River
Kanawha River
Kanawha River
Kanawha River
Municipal sewerage
Ohio River

Ohbio River

Paddys Run

Paddys Run
Paddys Run & Ohio River

Municipal sewerage & W oll
River

Monte Fano Nayou

Monte $anc Rayou

Monte Sano Bayou

Rayou 1)'Inde

Rayou 'Inde & Calensieu River

Qut{all Canal & Neches River
Outfall Canal & Neches River
Qutfull Canal

Scott Nay

Secott Nay

Scott Day

Galveston Ray

Nragon River

Simme Buyou

Simma Bayou

Ditrh & ereek
Diteh & creck

Dominguer Channel
Daminguez Channel
Dominguez Chunnel
Dotiingucz Channel
Municipal sewernge & Tos

Angeles River
Pacific Ocean

Liun Qil Refining Ca., El Dorado, Ark., ptivate operatious:
Cotton \' alley, La., feed ntork uperntions under ounlrnrl

Arhiabula River
Maumee Bay
Ohio River
Ohio River
Ohio River
Ohio River
Ohio Wiver
Ohio River
Ohin Tiver
COhio Hiver
Ohio Niver

Obio River
Ohio River
asippi River

Missiaxippi River
Caleanieu River
Calegsieu River
Neches Liver
Neches River
Neches River

‘i-n Jacinto River (llouston

Chanael)

ﬁ-n ﬂemlo I(ner (louston
Ship Channel)

San Jacinto River (Ilouston
Ship Channel

Gull of Mexico

Gulf of Mexico

Buftalo Itayou (Houston
Ship Channet)

Ruflalo Nayou (Houston
Ship Channel)

Canadian River

Canadian River

Loa Angeles Harbor (Pacifia
Ucean)

l.os Angeles Harbor (Pacific
an)

Lod Angeles larbor (Pacific

Loa Angelu Harbor (l"nclﬁc
Ocean)
Pacilic Qcean

Pacific Ocean

Taytor Re-
Great Southern Corp.,

I Private operation as of Jan. 1, 1047,

=8 Long tona. € Shore tona,
# Not whally government-owned. A I'rivate operation an of Nov. 1, 1940, ¢ lncluden one new plant and converted (uulu-r-.
f Prerumnably will be sold to Dow Chem. Co. & Originul operationa at 30,000 long tuns, one unit ldle
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digpasal of liquids, solids, and gases are considered as essential
tlant operating faeilities, ’

Rubber Reserve does not wish to awsit develapménts of com-
plaints regarding objectionable materials in the process wustes
before taking action to remove thesc materials,

Steps chould be taken to install, as soon as possible and in all
plants, the necessary facilities to prevent the discharge of objec-
tionable materials,

. Should special conditions develop which would make further
N handling, recovery, and treatment of objectionable materials nee-
) ¢rary, the aperatar of the plant should recommend the employ-

Table 1. Principal Raw Materials Required in Synthetic
Rubler Production

GRS, Ih./leng ton of product

Hutadiene 1410
Styrene . S20
Soap 130
Mincellaneou« chenticals {modifier, catalyst,
- rhortatap, antioxidant) 10
Cnagulant (snlt or wlum) . 330
Butadiene<, 1b./1000 Ib. of product
Furfural (when used) 15
Copper smmonium acetate (when used) 6
Styrene, 1h.,/1000 1h, of product |
fenzene 830
. Fihylene 325
. Cutalyst fanall amounts

. * With petraledin peoductn un feedstark: other conntituents vary aeeard-
ing to types of feedatork used, which include n-butane, mited butylenes,
w1l petroleum nuphthing.

ccd atock water waal .
k ahdown-zland cooling water
6. Second-atage compreasor water 13.
Ruter deaw—oll, minar amouwnta 1e.
Furfural poly mer buened . 13,

Flow Dingram of Waste Treatment and Disposal foe u Rutadiene (PPetroleam) Plunt

9. SKRediment to dump

Floating oile harned

. Baollee blovdown

12, Clarification studee, filter backwush,
i generntion .

age, atorm water

Pump leake

Cooling tower blowdown

ment of competent and expericneed specialists to study the probe
lem and to recommend necesssry practices and facilitics.

Late in 1945 and early in 1946 it was necesary to take into ne-
count the plants which would not continue in the governmaent
production program.  {lenee, in some plants all construction
projects were held in abevance until the future operational pro-
prams were formulated.  In the other plants the projects under
way were continued, and the necessary new work was authorized.

The Office of Rubber Reserve cmployed eonsultants in 1943
and in 14945 to investigate faeili and methads for correction of
indusftrial wanstes. In 1943 and 1944 the United States Public
Heanlth Service contributed valuable studies on wastes from ap-
erating plants.  Tn 1946, ut the request of Rubler Reserve one of
the authors (Powell) was direeted to make anindependent survey
of all facilities in the plants operating in the program and to make
recommendantions on the adequacy of existing facilitios aml sng-
gestions for additional practice= and fucilitios,

During the period September 7, 1944, through March 21,1043,
five mestings were held by the Subeommniittee on Plant Pracess
Wastes of the Copolymer Operating Committee of Rubber Re-
serve Company.  The members of this subeommittee repre-
sented all of the companies in the GR-S program in the United
States and Canada,
engineers, e recommendations for the handling, treatment,

Blaw-Knox Company served as consulting

nnd dizpoxat of liguids, gases, and solids were formulated, 1o
formation wis aecumildated and exchanged for the Lenefit of e
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iea for Measuring Volume of
Industrial Waste

waters.  Separation of hydroearbons from water by gravity
results in water hottoms that may be partiadly or completely
maturnted with contacting muterinle,  If removal of dissolved
hydrocarbons is essentiad for protection of recciving streams,
these wastes are subjected to partind distillation to effect improve-
ment of the mixtures,

Fquipment used for this purpese varies in cach individual
plant; in general the equipment consists of tanks in which de-
cantation ix employed to separate immiscible liquids, and stills or
columns by which partial evaporation of the charge is effected.
These result in remaoval of most of the materials dissolved in the
water plitse.

The majority of plants in this industey apply regional treat-
ment 1o wastes at the point of origin,  Many of the potential
waste materials are only slightly <aluble in water and can be re-
moved from water impoundments by skimming,  Other mz-
terinls, such as latex and soaps, ean be congulated and removed
by flatation or sedimentation in gravity separatars.  The design
of such separators varies widely in different plants but consist=
essentinlly of conerete basins provided with under- and overflow
bafMes that trup floating ar- settleable =olids. Netained ma-
terials of this nature are removed by manual or meehanieal meth-
ods. If the quality of recovered materials ix sufficiently high,
the materials may be re-used in the process or =ent. to plant serap.
If contaminution of recovered materials renders them unusable,
they are destroyed by burning.

Detention times in regional gravity separators average about
2.5 hours with individual installntions varying from 0.7 to 7.0
hours. These periods generudly provide nmple time for treat-
ment and removal of recoverable materinls,

Copolymer plants, where recovery of rubbier erumbs from proe-
ess wastes is essential, have departed from conventional designs
in gravity separators.  Large rubber crumbs float readily and
rise quickly to the sucface of water impoundments, but small
crumbs rise shuggishly and may not reach the surface of the liquid
in time to prevent discharge of solidsc into the receiving hody of
water, Some copalymer plunts have installed vacuntors for
handling this type of waste, The liquid ix aerated in external
tanks nod then enters Lurge evlindrica] vesads opernting g
pressure of ahout 20 inches of merenry, The reduced pressore
causes the entrained hubt of air to rise to the surfue ul
attnch themselves to simall particles of rublier; thus the buthles

e
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assist in the flotation process. Suitable provisions are made
within the vacuator for skimming floating material into Laro-
melric logs through which the recavered solids are removed from
the unit. Recovered rubber goes to plant scrap or is destroyed,
depending upon its quality.  The clarified water ia discharged to
the sewer leading to the final separator.

Gravity scparators of the types described are ineffective in
removing dissolved materials; in some instances waste waters
having a relatively high hydrocarbon content are eollected after
regional treatment and subjected to partial distillation as de-
scribed, to reduce the dissolved content of materials that will
affect stream quality adversely. Another expedient is acration
of waste solutions, which effects substantial reduction of odors and
biochemical oxygen demand. Partial distillation and acration
are more effective in removing odors than in reducing B.OD.

Process wastes, after regional treatment, arc generally com-
bined in & single conduit leading to a final scparator, These scpa-
rators provide means for final removal of scparable materials that
have not been removed by regional facilities.  These units usually
arc madificd American Petroleum Institute gravity separators,
and are frequently provided with facilitics for acration and hay
flters for removal of oils that have not been retained in the scpa-
rator proper.  [lay filters arc effective for preventing oils or other
suspended solids frbm entering the recciving body of water.

Final treatment facilities are provided, when neccssary, with
means for adjusting pll values and breaking oil emulsions.
Relatively unstable oil emulsions may be overcome by lengthy
storage or by treatment with acids, A method sometimes em-
ployed for this purpose is to pass the emulsificd solution through
a rand coalexcer; this permits intimate contact hetween the
cinulsion and individual particles of sand.  Separation is effected
and the freed oil is removed in o subrequent geavity separator.
Investigation of improved methods of dealing with emulsions is
in progress,

Table 1V, Buatadiene Plant Eflluent, Based on - 50,000
Short Tons per Year, Furfural Recovery System

Hinchemical
en Demnand?® Population
Ib./day Lquivalentd

Dissolved _
Av. Flow, Oxygen,
Sampling Poiat CGal /Min. I

Truhoff tank 13 0 14.5 |7
Storm sewers R5 . e M
Tugoon, water clari-

tieation sludge 104 4.8 B3 21
Final aeparator 1465 1.6 44 4650
Cambined storm and

procers pewer 600 . Tl 510.0 I06R0
Total efMuentn 2247 . .. ung.0 ERIE ]

* S-day, 20° (.
b Haxed va 0187 paund of RO eer capita per duy.

Table V. Styrene Plant Efftucent, Based on a Rate of 20,600
Short Tons per Year

TPopula-
‘T ton
Flow, Odoré B.O.D.¢, Equiva-
Sampling ["oint Gal./Day 0O Conen, 12 I"M. lentd
1.410 “+ 102 24
- 1,330 44 uve R
776,500 4+ 20 (1} 2370
99,400 5.31 9+ 768 340
5. Styrene cracking
nutn RR,000 . .. ..
f. Acratar leed (44 35) 187,400 6.75 8+ 484 392 3390
7. Ae¢rator dincharge . INT400 7,02 54 48 28,2 217
3 vos 640 .. ... ... C.. 2616
26,400,000 6.69 44 1) 13.5 9900/
10. River water enter-
ing plant 26,400,000 6.00 3+ 12 6.0

* With ador-frea dixtilled wnter.

s Approximate cquivalent of pt) value.

€ S.duy biochemicnl oxygen demmad nt 20° .

J Baxed on U187 paund 13.00.0). per eapeitn por day.

¢ Includen conling water where once-thruungh aystem is used.
7 Aftee ndjustment for 110D, of river water,
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Cansiderable W o of svp::r;unr:x.l'm-
ployed by-the-in RO Avasd waters before

dischiucpebe-the rek
DLasing varies
The velocity of figy T units varies from 0.6 to 1.2
feet per minute. *khe detention period usually provides ample
time for separation of materials lighter or heavier than water.
Frequent skimming is resorted to in these units to prevent solu-
tion of separated hydrocarbons in unsaturated water.  Generally,
separnte sewer systems arc provided for sform water, which i
discharged directly into the receiving streaun.

Sanitary wastes are treated in septic, Imhoff, or other types of
tanks and then, generally, on trickling filters.  The finud efMucnts
from the treatnient system arc usually chlorinated.  Sludpge from
the Iatter units is pumped to drying beds and later disposed of s
fill or fertilizer. The design of such systems is coraparable to
similur faciliticd for treating sanitary wastes and requires no dis-
cussion here.

COSTS OF TREATMENT WORKS

More than $13,500,000 had been spent, ns of March 1946, for
the eallection, recovery, teeatment, ried disposad of indasteial
wastes of the forty-one mnjor rubber plants at cighteen differem
geographical locations,  Of this amount more than $11,300,000

©was spent for the handling of liquid wastes, including sanitary
rewage, process liquids, and storm drainage. Tt is contemplated
thiat new recovery, treatment, and disposal facilities will be in-

stalled s required in the plants continuiug in operation,

As of
the end of 1H6 it is eStimated that additional improvements
cost approximately £390,000.

Future operations of these plants will conform with policies
taid down by the Federnl Government until such time as they pass
into the hands of private industry,
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